Bipolariton emission from a GaAs single quantum well microcavity was observed at 10K. This mode appears when we detune the cavity resonance from the lower polariton branch, showing a laser like behavior and crossed polarization.
Recently it has been observed bipolariton (biexciton-polariton) emission from a ZnSe microcavity [1] and biexciton signature in the reflectance spectra of III-V semiconductor cavities [2, 3, 4] . This particle is generated in a resonantly excited system, where the exciton and the photon k ║ vector match. Usually the polariton (exciton-polariton) signature can be observed in the emission and reflectance spectra of a high Q microcavity, i.e. the Rabi Splitting effect as shown first by Weisbuch [5] . In this work we show that bipolariton laser emission from a single quantum well (SQW) GaAs microcavity can be efficiently generated when the cavity is excited slightly shifted from the polariton lower branch ressonance condition.
We used a 100 Å GaAs SQW λ cavity with a high Q (>3000) [6] . The sample was cooled to 10 K and excited resonantly with a CW Ti:Saffire laser with an angle of 12 degree with respect to cavity normal direction. The normal mode emission was collected in a back-scattering configuration, dispersed by an 1800 l/mm diffraction grating, and measured with a charge couple device (CCD).
The polariton emission was observed for a resonant excitation at 12 degrees, when the pump laser energy was set Ω =3.2 meV above the lower polariton branch. Out of this optimum condition, by detuning the cavity resonance by 0.15 meV, strong bipolariton emission can be induced close to the lower polariton emission. Figure (Fig.) 1 shows the emission spectra from the microcavity sample as a function of the cavity position, i.e. the energy is being detuned in relation to the cavity resonance energy.
In Fig. 1a shows the photoluminescence (PL) spectra and its projection of the power intensity spectra as a function of the cavity position. These detuning corresponds to a total of 1.9 meV in energy shift and or a 1.4 mm cavity position shift. We observe a double mode luminescence above position 0.7 mm, i.e. the bipolariton emission appear when the cavity is 0.15 meV shifted from the polariton resonance. Fig 1b shows the full width at half maximum (FWHM) of the same emission peaks as a function of the detuning. The FWHM of the polarion peak decreases while the bipolariton increases with detuning. Fig. 1 a) PL spectra of the polariton and bipolariton as a function of sample position. b) the FWHM as a function of the detuning.
The optical property of the bipolariton laser was also studied by measuring the emission spectra as a function of the pump power for a fixed detuning, as shown in Fig. 2. 
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JTuH1-2 Detuning slightly the polariton resonance and at low pump power, only the polariton emission was observed. However, when the pump power was increased to 400 mW the bipolariton emission was induced 0.27 meV redshifted from the polariton peak. Fig. 2b shows the transition from a spontaneous bipolariton emission to a laser-like behavior. The pump power threshold value for bipolarion laser emission was estimated in 400 mW. This transition is also observed in the FWHM of the bipolariton emission lines, as shown in Fig. 2c . These lines becomes narrower as the pump power is increased, saturating around 0.15 meV, i.e. for pumping power of 450 mW. The broadening effect for the FWHM is clear, even in the lasing situation ( fig.2c) . For a precise comparison factor must be measured with higher resolution spectrometer.
Both, detuning and pump power experiments show a broader linewidth for the bipolariton emission and also a higher intensity emission above the threshold. In addition, the polariton and bipolariton emissions present cross polarization, i.e. the bipolariton emission is linearly polarized 90 degrees rotated with respect to the plane polarize polariton emission. Such relationships should be a consequence of the scattering process of the bipolariton before emitting two correlated photons.
The present experimental results show clearly bipolariton photoluminescence spectra with a lasing behavior. Such results make the GaAs microcavity a potential device for coherent correlated photons source and spin optoelectronic applications.
